Application No.: 10/561988 
Amendment Dated: January 16, 2006 

AMENDMENTS TO THE SPECIFICATION 

Please replace the paragraph beginning at page 92, line 15, and insert the 
following rewritten paragraph: 

This means that the change AMr of a floor reaction force moment horizontal 
component per unit acceleration in the direction of each horizontal axis (X-axis, Y- 
axis) in the body inclination mode corresponds to the inertial moments of horizontal 
axis flywheels (FHx and W wFHv ). 

Please replace the paragraph beginning at page 121, line 6, and insert the 
following rewritten paragraph: 

If the coefficient of friction between the floor and the foot 22 is denoted by |a, 
and an effective radius of the surface of contact between the floor and the foot 22 to 
generate a moment vertical component (or a square root of a sectional secondary 
moment about a desired ZMP of the surface of contact between the floor and the 
foot 22) is denote by r, then Mzmin must be always set to be not less than -p, * r * 
floor reaction force vertical component, and Mzmax must be set to be not more than 
|i * r * floor reaction force vertical component. A simplest setting method is to set 
according to the following expression, in which ka is a positive constant that is 
smaller than 1. 

Mzxm i n Mzmin = -ka * \x * r * Floor reaction force vertical component 
Mzmax = ka * \x * r * Floor reaction force vertical component 
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Please replace the paragraph beginning at page 162, line 23, and insert the 
following rewritten paragraph: 

Then, the initial body posture angular velocities of Equations 37a and 37b and 
the heights of the trapezoids of ZMPrec (the trapezoidal patterns shown in Fig. 30) 
related to the integration of the second terms of the right sides of Equations 37a and 
37b are taken as unknown numbers (However, the times of the break points of the 
trapezoidal patterns of ZMPrec are determined beforehand. Further, a trapezoidal 
height acyd of ZMPrec of a first turning gait and a trapezoidal height acyc2 of 
ZMPrec of a second turning gait are set to have the same value.) An initial body 
posture angular velocity determined by solving the simultaneous equation of 
Equations 37a and 37b including the unknown numbers is decided as a new initial 
body posture angular velocity. In this case, the terminal body posture angular 
velocity in Equation 37b is obtained by coordinate-converting the initial body posture 
angular velocity, which is an unknown number, into a value observed from a next 
time's gajLsupporting leg coordinate system by a matrix based on the above total 
turning angle of a normal gait. 

Please replace the paragraph beginning at page 183, line 11, and insert the 
following rewritten paragraph: 

Then, the initial total center-of-gravity vertical position and velocity of the 
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normal gait determined as described above is substituted into the terminal total 
center-of-gravity vertical positions and velocities of the following equations 41a and 
41b, and the total center-of-gravity vertical position and velocity of the last time's 
desired gait instantaneous value (to be more precise, the value obtained by 
converting the terminal state of the last time's desired gait into the current time's gait 
supporting leg coordinate system) into the initial total center-of-gravity vertical 
positions and velocities of Equations 41a and 41b. A floor reaction force vertical 
component pattern (to be more specific, a parameter value) of the current time gait 
is determined such that the relationship between Equations 41a and 41b is satisfied. 
The integrated values in Equations 41a and 41b are to be the integrated values in 
the period from the start to the end of the current time gait. 

Please replace the paragraph beginning at page 188, line 26, and insert the 
following rewritten paragraph: 

The explanation will now be given. In S800, various elements are initialized. 
Specifically, zero is substituted into time k for generating a provisional gait. 
Furthermore, the initial state of the current time gait is obtained by converting the 
terminal state of the last time's desired gait (to be more specific, the end values of 
the gait states, including a horizontal body position and velocity, a vertical body 
position and velocity, a body posture angle and its angular velocity, a desired foot 
position/posture, and a desired arm posture) into a current time's gait supporting leg 
coordinate system. 
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Please replace the paragraph beginning at page 271, line 23, and insert the 
following rewritten paragraph: 

In this Fig. 60, the same processing as that from S010 to S028 of the main 
flowchart (Fig. 13) of the aforesaid first reference example is carried out from S2010 
to S2028. In the initialization in S800 of the flowchart of Fig. 43 that is the 
subroutine of S028 (S2028 in the third reference example), the initial state of a 
current time gait is obtained by converting the terminal state of the last time's 
corrected gait (the final gait that the gait generating device 100 outputs) into a 
current time's gait supporting leg coordinate system. The terminal state of the 
original gait determined in S2032, which will be discussed hereinafter, is not used in 
S800 of the subroutine of S2028. 

Please replace the paragraph beginning at page 289, line 26, and insert the 
following rewritten paragraph: 

Subsequently, the processing proceeds to S221 8 wherein a desired floor 
reaction force moment vertical component for compliance control is determined 
according to the equation shown in the figure. The floor reaction force moment 
vertical component that balances with the corrected gait in the equation shown in the 
figure (dynamically balances with the motion of the corrected gait) is the sum of a 
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floor reaction force moment vertical component without correction and a model 
antiphase arm swing stabilization floor reaction force moment. Alternatively, 
however, the floor reaction force moment vertical component about a desired ZMP 
may be directly calculated on the basis of a current time instantaneous value of the 
motion of a finally determined corrected gait. 

Please replace the paragraph beginning at page 297, line 7, and insert the 
following rewritten paragraph: 

As an alternative construction, the simplified model 100c1 may not be included in 
the full-model correction unit-4OQe 2100c . The full model 100c2 includes either an 
inverse full model (an inverse dynamic full model) or a forward full model (a forward 
dynamic full model), as will be discussed hereinafter. 

Please replace the paragraph beginning at page 321, line 7, and insert the 
following rewritten paragraph: 

In other words, the antiphase arm swing angle correcting perturbation model 
231 is represented by equation a23c. The perturbation model floor reaction force 
horizontal component for correcting antiphase arm swing angle Ff-Fa is determined 
according to Equation a21c as described above (Fa = 0). 



Page 6 of 9 



Application No.: 10/561988 
Amendment Dated: January 16, 2006 



Please replace the paragraph beginning at page 352, line 8, and insert the 
following rewritten paragraph: 

More specifically, according to the following Equation-h3 5h36 , a corrected 
desired floor reaction force moment vertical component about the desired ZMP is 
determined as the final desired instantaneous value of the floor reaction force 
moment vertical component (the moment vertical component about the desired 
ZMP), these are output. 

Please replace the paragraph beginning at page 359, line 4, and insert the 
following rewritten paragraph: 

Since the construction other than the processing of S3536 is the same as that 
of the tfrifd -first embodiment, the explanation thereof will be omitted, and the 
following will explain the processing of S3536 in detail in conjunction with Fig. 72. 

Please replace the paragraph beginning at page 382, line 21, and insert the 
following rewritten paragraph: 

Subsequently, the desired horizontal body position (i.e., the simplified model 
horizontal body position), the desired body posture inclination angle (i.e., the 
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simplified model body posture inclination angle), the desired antiphase arm swing 
angle (i.e., the simplified model antiphase arm swing angle), and the instantaneous 
values of the motion variables, such as the desired total center-of-gravity position, 
the desired foot position/posture, and the desired arm posture of the simplified 
model gait, and the instantaneous value of the desired ZMP obtained as described 
above are input to the aforesaid inverse dynamic full model (inverse full model) 201, 
and then a floor reaction force horizontal component and a floor reaction force 
moment (a horizontal component and a vertical component) about the desired ZMP 
that balance with the motion represented by the input motional variables (i.e., the 
inverse full model 201 is generated by the motion) are calculated. Thereafter, as in 
the fourth- second embodiment, these calculated floor reaction force horizontal 
component, the floor reaction force moment horizontal component, and the floor 
reaction force moment vertical component will be referred to as a full-model floor 
reaction force horizontal component Ffull, the full-model floor reaction force moment 
horizontal component Mfullxy, and the floor reaction force moment vertical 
component Mfullz. 
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